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(54) IMAGING LENS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an imaging lens suitable for 
a compact high-performance camera using a solid-state imaging 
element such as a CCD or a CMOS sensor, having simple 
constitution and made inexpensive. 

SOLUTION: The image pickup lens is constituted of a diaphragm, a 
1st lens having positive refractive power, a 2nd lens having negative 
refractive power and a 3rd lens having positive refractive power in 
order from an object side, and the 1st lens has stronger refractive 
power on an image side and the 2nd lens is a meniscus lens turning 
its concave surface to the object side, and the image pickup lens 
satisfies following conditional expressions. The conditional 
expressions are -0.85<f2/K-0.25 and v2<35, where f means the 
focal distance of the entire system, f2 means the focal distance of 
the 2nd lens and v2 means the Abbe number of the 2nd lens. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the image pick-up lens which it extracts, it consists of the 1st lens which has 

forward refractive power, the 2nd lens which has negative refractive power, and the 3rd 

lens which has forward refractive power, and this 1st lens has strong refractive power 

by the image side sequentially from a body side, and this 2nd lens is a meniscus lens 

which turned the concave surface to the body side, and is characterized by satisfying the 

following conditional expression. 

-0.85<f2/f<-0.25 

nu2<35 

however 

f The focal distance of the whole system 
f2: The focal distance of the 2nd lens 
nu 2- The Abbe number of the 2nd lens 
[Claim 2] 

Said 1st lens, said 2nd lens, and said 3rd lens are an image pick-up lens according to 
claim 1 characterized by being formed from plastics. 
[Claim 3] 

The image pick-up lens according to claim 1 or 2 characterized by satisfying the 
following conditional expression. 
-0.45<f2/f<-0.28 
[Claim 4] 

An image pick-up lens given in any 1 term of claims 1-3 characterized by satisfying the 
following conditional expression. 
-2.80<(r3+r4)/(r3-r4)<- 1.00 
however 
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r3: Paraxial radius of curvature of the field by the side of the body of the 2nd lens 
r4: Paraxial radius of curvature of the field by the side of the image of the 2nd lens 
[Claim 5] 

The image pick up lens according to claim 4 characterized by satisfying the following 
conditional expression. 
-2.00<(r3+r4)/(r3-r4)<-1.10 
[Claim 6] 

An image pick-up lens given in any 1 term of claims 1-5 characterized by satisfying the 
following conditional expression. 
0.50 <(rl+r2)/(rl-r2)<1.20 
however 

r 1* Paraxial radius of curvature of the field by the side of the body of the 1st lens 
r2: Paraxial radius of curvature of the field by the side of the image of the 1st lens 
[Claim 7] 

An image pick-up lens given in any 1 term of claims 1-6 characterized by satisfying the 

following conditional expression. 

0.50<f3/f<3.30 

however 

f3* The focal distance of the 3rd lens 
[Claim 8] 

The image pick up lens according to claim 7 characterized by satisfying the following 

conditional expression. 

0.50<f3/f<1.00 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is the camera built in the digital still camera, the video camera, the 
cellular phone, etc., and relates to the suitable image pick-up lens for the small and 
highly efficient camera using solid state image sensors, such as CCD and a CMOS 
sensor. 
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[0002] 

[Description of the Prior Art] 

Before, what was constituted with three lenses is variously proposed as a small image 
pick up lens used for the camera built in a small video camera and a small digital still 
camera, or a cellular phone, for example, it is indicated by the patent reference like the 
following. 
[0003] 

[Patent reference l] 
JP,4 153612,A 
[0004] 

[Patent reference 2] 
JP, 5- 188284, A 
[0005] 

[Patent reference 3] 

JP,9-288235,A 

[0006] 

[Patent reference 4] 

JP,2001-75006,A 

[0007] 

[Patent reference 5] 

JP 3 2001-83409,A 

[0008] 

[Patent reference 6] 

JP,2002-221659,A 

[0009] 

[Patent reference 7] 

JP,2002-244030,A 

[0010] 

[Problem(s) to be Solved by the Invention] 

Although the image pick-up lens used for solid state image sensors, such as CCD and a 
CMOS sensor, needs good tele cent rucksack nature, the image pick-up lens currently 
indicated by the patent reference 1, the patent reference 2, and the patent reference 3 
has the composition of being easy to secure good tele cent rucksack nature, by 
considering as the configuration which arranges a diaphragm to the body side of the 1st 
lens. However, the image pick up lens of an indication in which patent reference is also 
using 1.7 or more glass lenses of a high refractive index, and a refractive index has the 
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problem of becoming cost quantity. Moreover, if it is going to apply an advantageous 
plastic lens to these image pick up lenses in respect of cost, since the refractive index is 
low, degradation of optical-character ability will be caused. 
[0011] 

Moreover, although the example which used the ingredient of a low refractive index 
which can use plastics for lowcost-izing is shown in the patent reference 4, the 
outbreak of the chromatic aberration of magnification is a little large, and application to 
a high pixel type camera is difficult. 
[0012] 

Furthermore, the diaphragm is arranged between the 1st lens and the 2nd lens, and 
each image pick-up lens currently indicated by the patent reference 5, the patent 
reference 6, and the patent reference 7 has become what has a little inadequate tele 
cent rucksack nature. 
[0013] 

This invention is made in view of this problem, and it is a suitable image pick-up lens 
for the small and highly efficient camera using solid state image sensors, such as CCD 
and a CMOS sensor, and good tele cent rucksack nature is secured, an overall length is 
short, and it is a simple configuration, and aims at proposing the image pick-up lens 
which can carry out and carry out the low cost of each lens to a plastic lens. 
[0014] 

[Means for Solving the Problem] 

It has the configuration of stopping down an image pick-up lens according to claim 1 
sequentially from a body side, consisting of the 1st lens which has forward refractive 
power, the 2nd lens which has negative refractive power, and the 3rd lens which has 
forward refractive power, and this 1st lens having strong refractive power by the image 
side, and this 2nd lens being a meniscus lens which turned the concave surface to the 
body side, and satisfying the following conditional expression. 
[0015] 

- 0.85<f2/f< 0.25 **1 
nu2<35 **2 
however 

£ The focal distance of the whole system 
f2: The focal distance of the 2nd lens 
. nu 2' The Abbe number of the 2nd lens 

While an image pick-up lens according to claim 2 is equipped with the same 
configuration as an image pick-up lens according to claim 1, it has the configuration 
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that said 1st lens, said 2nd lens, and said 3rd lens are formed from plastics. 
[0016] 

An image pick-up lens according to claim 3 is equipped with the configuration of 
satisfying the following conditional expression while it is equipped with the same 
configuration as an image pick-up lens according to claim 1 or 2. 
[0017] 

- 0.45<f2/f<-0.28 **3 

An image pick up lens according to claim 4 is equipped with the configuration of 
satisfying the following conditional expression while it equips any 1 term of claims 1-3 
with the same configuration as the image pick up lens of a publication. 
[0018] 

- 2.80<(r3+r4)/(r3-r4) <-1.00 **4 
however 

r3- Paraxial radius of curvature of the field by the side of the body of the 2nd lens 

r4: Paraxial radius of curvature of the field by the side of the image of the 2nd lens 

An image pick-up lens according to claim 5 is equipped with the configuration of 

satisfying the following conditional expression while it is equipped with the same 

configuration as an image pick-up lens according to claim 4. 

[0019] 

- 2.00<(r3+r4)/(r3-r4) <-1.10 **5 

An image pick-up lens according to claim 6 is equipped with the configuration of 
satisfying the following conditional expression while it equips any 1 term of claims 1-5 
with the same configuration as the image pick-up lens of a publication. 
[0020] 

0.50 <(R1+R2)/(R1-R2) <1.20 **6 
however 

ri: Paraxial radius of curvature of the field by the side of the body of the 1st lens 

r2: Paraxial radius of curvature of the field by the side of the image of the 1st lens 

An image pick up lens according to claim 7 is equipped with the configuration of 

satisfying the following conditional expression while it equips any 1 term of claims 1-6 

with the same configuration as the image pick-up lens of a publication. 

[0021] <BR>0.50<f3/f< 3.30 **7 

however 

f3* The focal distance of the 3rd lens 

An image pick-up lens according to claim 8 is equipped with the configuration of 
satisfying the following conditional expression while it is equipped with the same 
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configuration as an image pick-up lens according to claim 7. 
[0022] 

0.50<f3/f< 1.00**8 

In the image pick-up lens of this invention, the short image pick up lens of an overall 
length is realized, amending axial overtone aberration and the chromatic aberration of 
magnification good by securing good tele cent rucksack nature and constituting from 
the 1st lens which has further forward refractive power, the 2nd lens which has 
negative refractive power, and the 3rd lens which has forward refractive power by 
arranging a diaphragm to a body side most. Moreover, although the 2nd lens is a 
meniscus lens which made the body side the concave surface, it becomes possible 
[ becoming easy to secure sufficient back focus for arranging a low pass filter and a CCD 
face plate, and making tele cent rucksack nature into fitness more further ] by 
constituting in this way. 
[0023] 

Next, conditional-expression **1 - **8 It attaches [ it is alike and ] and explains. 
Conditional expression ** 1 - **3 It is conditional expression for ** and all to amend 
chromatic aberration good. 
[0024] 

Conditional expression ** 1 If the refractive power of the 2nd lens becomes small too 
much exceeding ******, axial overtone aberration will become large in the direction in 
which it becomes large in the direction in which g line becomes an undershirt, and the 
image quantity of g line becomes [ the chromatic aberration of magnification ] small 
compared with d line compared with d line. If an upper limit is exceeded, any chromatic 
aberration will become large in a direction contrary to the case where a minimum is 
exceeded. 
[0025] 

Moreover, conditional-expression **2 If it separates from ******, axial overtone 
aberration will become large in the direction in which it becomes large in the direction 
in which g line becomes an undershirt, and the image quantity of g line becomes [ the 
chromatic aberration of magnification ] small compared with d line compared with d 
line. 
[0026] 

Furthermore, conditional-expression **3 Chromatic aberration can be amended more to 

fitness because it is satisfied. 

[0027] 

Conditional expression ** 4 **5 It is for making workability of the 2nd lens easy, 
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making more reservation of ** and tele cent rucksack nature, and amendment of 

comatic aberration into fitness. 

[0028] 

Conditional expression ** 4 If ****** is exceeded, since the include angle with the 
optical axis of an axial outdoor daylight line injected from the field by the side of the 
image of the 2nd lens to make will become large, tele cent rucksack nature becomes easy 
to get worse. Moreover, if it is going to secure tele cent rucksack nature and refractive 
power of the 3rd lens is enlarged, comatic aberration will become easy to get worse. 
Conditional expression ** 4 If ****** is exceeded, since the radius of curvature by the 
side of the body of the 2nd lens will become small, the workability of the 2nd lens tends 
to get worse. 
[0029] 

Moreover, conditional-expression **5 Reservation of tele cent rucksack nature, 
amendment of comatic aberration, and workability of the 2nd lens can be made more 
into fitness because it is satisfied. 
[0030] 

Conditional expression ** 6 It is for making workability of the 1st lens easy, securing 
sufficient back focus for arranging **, a low pass filter, and a CCD face plate, and 
making tele cent rucksack nature good. Conditional expression ** 6 If ****** is 
exceeded, while a back focus tends to become short, tele cent rucksack nature will 
become easy to get worse. Conditional expression ** 6 If ****** is exceeded, since the 
radius of curvature by the side of the image of the 1st lens will become small too much, 
the workability of the 1st lens tends to get worse. 
[0031] 

Conditional expression ** 7 **8 It is for amending comatic aberration and the chromatic 
aberration of magnification to fitness more, making ** and tele cent rucksack nature 
into fitness more. Conditional expression ** 7 If ****** is exceeded, the chromatic 
aberration of magnification and comatic aberration which are generated with the 3rd 
lens will become tend to become large. Conversely, if an upper limit is exceeded, tele 
cent rucksack nature will become easy to get worse. 
[0032] 

Moreover, conditional-expression **8 Tele cent rucksack nature, comatic aberration, 

and the chromatic aberration of magnification can be made much more good because it 

is satisfied. 

[0033] 

[Example] 



JP2004-219807 

8 

Below, t±ie example of the image pick-up lens of this invention is shown. 
[0034] 

Here, in r, the radius of curvature of lens each side and d show lens thickness or lens 

spacing, and, as for a refractive index and nud, nd shows the Abbe number. 

[0035] 

The configuration of the aspheric surface sets a Y-axis as the direction which intersects 
the direction of an optical axis perpendicularly with the Z-axis and an optical axis, and 
when r and a cone constant are set to K and an aspheric surface multiplier is set to A, B, 
C, D, and E, it expresses paraxial radius of curvature with the degree type. 
[0036] 

[Equation l] 

Z = (Y 2 /r)Cl+V{1-(1+k)(Y/r) 2 D +A ■ Y 4 +B • Y 6 +C • Y 8 
+ D • Y 1D +E • Y 12 - • • • 



[0037] 

Moreover, each lens in the following example is formed from plastics. 
[Example l] 

Focal distance* f= 3.40mm 

F number: F3.60 

Field angled 2omega=52.0 degree 

The lens data in an example 1 are shown in Table 1, and an aspheric surface multiplier 
is shown in Table 2. 
[0038] . 
[Table l] 
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r 


d 


nd 


v d 


1 


28.100 


K18 


1 .52470 


56.0 


2 


— 0.914 


0.38 






'3 


A COT 

— 0 . 537 


A OA 
0 .80 


i eoann 
1 . oooUU 


oU . U 


4 


-4.399 


0.10 






5 


3.479 


1 .80 


1 .52470 


56*0 


6 


-K635 


0.30 






7 


oo 


0.82 


1 .54880 


67.0 


8 


oo 


0.30 






9 


oo 


0.75 


1 .51633 


64.1 


10 


oo 









*£! 1 SOffltf 0. 44n.ro <Ci&lJ £ffiB 



[0039] 
[Table 2] 
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mi m 

K = -4. 79970X10 
A=-6.99190X10" 2 
8=-2.09090X10 _1 
C= 4.98090X10"' 
D=-1 .17190X10° 


1^41 

o 

K = -2. 25200X10 
A= 2.29880X10"' 
B=-2. 78620X10"' 
C= 2.01990X10~' 
D=-7.62710X10~ 2 
E= 1.16970X10" 2 


f 21 

— 1 

K = -4.47830X10 
A= 1.28770X10" 1 
B=-2.85000X10 _1 
C= 4.74570X10"' 
D=-2.91780XtO~' 


K= 1.68310X10 
A=-5.89760X10" 2 
B= 3.64590X10" 2 
C=-2.19630X10" 2 
D= 8.41930X10" 3 
E= -1 .45720X10" 3 


o 

K = -2. 13450X10 
A=-2.56540X10~' 
B=-2. 69880X10"' 
C= 9.22250X10"' 
D=-6.73800X10~' 
E= 1.24920X10"' 


me® 

0 

K = -4.22390X10 
A=-1 .01630X10" 1 
B= 5.14510X10" 2 
C=-1 .94540X10" 2 
0= 5.11120X10" 3 
E=-6.17240X10~ 4 



[0040] 

Conditional expression ** 1 **3 • **8 It is alike and a corresponding value becomes as 

following. 

f2/f=0.33 

(r3+r4)/(r3-r4)=-1.28 
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(rl+r2)/(rl-r2)=0.94 
f3/f=0.71 

The aberration Fig. of spherical aberration, astigmatism, and distortion aberration is 
shown in drawing 2 R> 2, and the aberration Fig. of comatic aberration is shown for the 
lens sectional view in an example 1 in drawing 1 at drawing 3 . 
[0041] 

In addition, in drawing 1 , 10 extracts and, for the 1st lens and 12, as for the 3rd lens 
and 14, the 2nd lens and 13 are [ 11 / a low pass filter and 15 ] solid state image sensors. 
[0042] 

[Example 2] 

Focal distance- f= 3.28mm 

F number: F3.60 

Field angle: 2omega=53.6 degree 

The lens data in an example 2 are shown in Table 3, and an aspheric surface multiplier 
is shown in Table 4. 
[0043] 
[Table 3] 





r 


d 


nd 


vd 


1 [ 


19.492 


1 .19 


1 .52470 


56.0 


2 


-0.928 


0.49 






3 


-0.488 


0.80 


1 . 58300 


30.0 


4 


-2.515 


0.10 






5 


2.858 


1 .70 


1 .52470 


56.0 


6 


-1 .790 


0.30 






7 


oo 


0.82 


1 .54880 


67.0 


8 


oo 


0.30 






9 


oo 


0.70 


1 .51633 


64.1 


10 


oo 









*!& 1 m<DffiJ} 0.30mm IZ&U £1SH 



[0044] 
[Table 4] 
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S61 IB 

K = 4 . 99999 X 1 0 
A=-9.68622X10~ 2 
B=-2.97325X10~' 
C= 7.63168X10"' 
D=-2. 11622X10° 


0 

r\ — — o . isjd/ox 10 
A= 2.22312X10"' 
B=-2. 88477X10"' 
C= 2.18803X10"' 
0=-8.65684X10~ 2 
E= 1.35384X10" 2 


3&2® 

• m n a. _ A a A m. + M 4% ^ 

K = —2.04880X10 
A= 1.10988X10"' 
B=-1 .56814X10"' 
C = 2.95532X10~' 
D=-1 .61236X10"' 


K= 2.55604X10 
A=-8.64777X10" 2 
B= 5.67036X10" 2 
C=-2. 72171 X10" 2 
D= 8.44319X10" 3 
E — — 1 .26173X10" 3 


o 

K — — 1 -y/411 a 1U 
A= -2.27393X10"' 
B=-2. 93818X10"' 
C= 1.07443X10° 
D= -9.99069X10"' 
E= 2. 96509X10"' 


mem 

\jC — A Q Y 1f|° 

A=-1 .05263X10"' 
B= 6.56268X10" 2 
C=-2.75314X10~ 2 
D= 7.84251 XI 0~ 3 
E=-9.81013X10~ 4 



[0045] 

Conditional expression ** 1 **3 - **8 It is alike and a corresponding value becomes as 

following. 

f2/f=-0.37 

(r3+r4)/(r3-r4)=-1.48 
(rl+r2)/(rlr2)=0.91 
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f3/f=0.73 

The aberration Fig. of spherical aberration, astigmatism, and distortion aberration is 
shown in drawing 5 R> 5, and the aberration Fig. of comatic aberration is shown for the 
lens sectional view in an example 2 in drawing 4 at drawing 6 . 
[0046] 

In addition, in drawing 4 , 20 extracts and, for the 1st lens and 22, as for the 3rd lens 
and 24, the 2nd lens and 23 are [ 21 / a low pass filter and 25 ] solid state image sensors. 
[0047] 

[Example 3] 

Focal distance^ f= 3.28mm 

F number: F3.60 

Field angle: 2omega=54.2 degree 

The lens data in an example 3 are shown in Table 5, and an aspheric surface multiplier 
is shown in Table 6. 
[0048] 
[Table 5] 





r 


d 


nd 


Ud 


1 


34.247 


t .27 


1 .52470 


56.0 


2 


-0.853 


0.47 






3 


-0.453 


0.80 


1 .58300 


30.0 


4 


-2.746 


0.10 






5 


2. lOt 


1 .58 


t .52470 


56.0 


6 


-2.002 


0.30 






7 


oo 


0.82 


1 .54880 


67.0 


8 


oo 


0.30 






9 


oo 


0.70 


1 .51633 


64.1 


10 


oo 









*3fl 1 ®0>Htj;fr 0.31mm U1|&IJ£1SS 



[0049] 
[Table 6] 
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K = -4. 99615X10* 


K = -8. 76602X10° 


A= -8.63420 X10~ 2 


A= K74956X10"' 


B=-2.I9258X10 _1 


B=-2.81329X10 _1 


C= 2.12549X10~ 3 


C= 2.2481 1X10" 1 


D=— 4.61425X10" 1 


D=— 8.8091 1 X10~ 2 




E= 1. 27991 X10" 2 






K = -4.44556X10 _1 


K= -2.62408X10° 


A= 1.67790X10" 1 


A=-1 .13989X10" 1 


B=-1 .07886X10" 1 


B= 6.04824X10" 2 


C= 1.70783X10 -2 


C=-2.55407X10~ 2 


D— 1.25593X10" 2 


D= 9.07036X10" 3 




E=-1 .63832 X10" 3 


f£ 3 [§ 




K = -1 .85311 X10° 


K = -6.99684X10° 


A=-1 .78165X10" 2 


A=-9.27632X1Q~ 2 


B=-4.50195X10~ 1 


B= 5.96222X10" 2 


C= 8.59336X10" 1 


C=-2.84385X10~ 2 


D=-8. 14837X10"' 


0= 8.07555X10" 3 


E= 2.98215X10" 1 


E=-9.47849X10~ 4 
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[0050] 

Conditional expression ** 1 **3 - **8 It is alike and a corresponding value becomes as 

following. 

f2/f=-0.33 

(r3+r4)/(r3r4)=1.40 

(rl+r2)/(rlr2)=0.95 

f3/f=0.69 

The aberration Fig. of spherical aberration, astigmatism, and distortion aberration is 
shown in drawing 8 R> 8, and the aberration Fig. of comatic aberration is shown for the 
lens sectional view in an example 3 in drawing 7 at drawing 9 . 
[0051] 

In addition, in drawing 7 , 30 extracts and, for the 1st lens and 32, as for the 3rd lens 
and 34, the 2nd lens and 33 are [ 31 / a low pass filter and 35 ] solid state image sensors. 
[0052] 

[Example 4] 

Focal distance: f= 3.28mm 

F number: F3.60 

Field angle: 2omega=56.0 degree 

The lens data in an example 4 are shown in Table 7, and an aspheric surface multiplier 
is shown in Table 8. 
[0053] 
[Table 7] 
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f 


d 


nd 


I'd 


1 


3.813 


1 .22 


1 . 52470 


56.0 


2 


-0.916 


0.44 






3 


-0.446 


0.80 


1 .58300 


30.0 


4 


-1 .050 


0.42 






5 


2.784 


0.95 


1 .52470 


56.0 


6 


5.236 


0.20 






7 




0.50 


1 .51633 


64,1 


8 


oo 









1 ffiCOtu^ 0.26mm ICfl&y ^HS 



[0054] 
[Table 8] 
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my m 

o 

A=-1 .08826X10"' 
B=-1 .51040X10"' 
C=-3.46227X10~' 
D= 4.30620X10"' 


^41 

K = — 4 60999X10"' 
A= 1.95489X10"' 
B= 8.23235X10" 2 
C= 3.28303X10" 2 
D=-2.56029X10~ 2 
E= 7.13949X10" 3 


t&2ffi 

— i q i now y in 1 

A= 8.13922X10" 2 
B= 1.21266X10"' 
C=-1 .50925X10"' 
D= 1.59141X10"' 


tf!5® 

K — — ? 14026X10 1 
A=-1 .42603X10" 2 
B=-5.22933X10" 2 
C= 2.38150X10" 2 
D= 2.09052X10" 3 
E=-1 .75522X10 -3 


K= — 1 22650X10° 
A = 3.25280X10~' 
B= 2.45467X10" 1 
C= -4.53524X10"' 
D= 2.21523X10"' 
E=-1 .49537 XI 0~ 3 


mem 

K = — 1 .37414X10 2 
A=-5.60986X10~ 2 
B= -2.48851 X10~ 3 
C=-8.89149X10~ 3 
D= 6.57550X10" 3 
E=-1 .17616X10" 3 



[0055] 

Conditional expression ** 1 **3 - **8 It is alike and a corresponding value becomes as 

following. 

f2/f=0.79 

(r3+r4)/(r3-r4)=-2.48 
(rl+r2)/(rlr2)=0.61 
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f3/f=3.05 

The aberration Fig. of spherical aberration, astigmatism, and distortion aberration is 
shown in drawing 11 , and the aberration Fig. of comatic aberration is shown for the 
lens sectional view in an example 4 in drawing 10 at drawing 12 . 
[0056] 

In addition, in drawing 10 , 40 extracts and, for 41, as for the 2nd lens and 43, the 1st 

lens and 42 are [ the 3rd lens and 45 ] solid state image sensors. 

[0057] 

[Effect of the Invention] 

According to the image pick up lens of this invention, it is suitable for the small and 

highly efficient camera using solid state image sensors, such as CCD and a CMOS 

sensor, and good tele cent rucksack nature is secured, an overall length is short, and it 

is a simple configuration, and the effectiveness that it is possible to make each lens into 

plastics and to make it low cost is done so. 

[Brief Description of the Drawings] 

[Drawing ll It is a lens sectional view in an example 1. 

[Drawing 2] It is the aberration Fig. of the spherical aberration in an example 1, 
astigmatism, and distortion aberration. 

[Drawing 31 It is the aberration Fig. of the comatic aberration in an example 1. 
[Drawing 41 It is a lens sectional view in an example 2. 

[Drawing 5l It is the aberration Fig. of the spherical aberration in an example 2, 
astigmatism, and distortion aberration. 

[Drawing 61 It is the aberration Fig. of the comatic aberration in an example 2. 
[Drawing 7l It is a lens sectional view in an example 3. 

[Drawing 81 It is the aberration Fig. of the spherical aberration in an example 3, 
astigmatism, and distortion aberration. 

[Drawing 9l It is the aberration Fig. of the comatic aberration in an example 3. 
[Drawing 101 It is a lens sectional view in an example 4. 

[Drawing 111 It is the aberration Fig. of the spherical aberration in an example 4, 
astigmatism, and distortion aberration. 

[Drawing 121 It is the aberration Fig. of the comatic aberration in an example 4. 
[Description of Notations] 

10, 20, 30, 40 Diaphragm 

11, 21, 31, 41 The 1st lens 

12, 22, 32, 42 The 2nd lens 

13, 23, 33, 43 The 3rd lens 
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14, 24, 34 Low pass filter 

15, 25, 35, 45 Solid state image sensor 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is a lens sectional view in an example 1. 

[Drawing 21 It is the aberration Fig. of the spherical aberration in an example 1, 
astigmatism, and distortion aberration. 

[Drawing 31 It is the aberration Fig. of the comatic aberration in an example 1. 
[Drawing 41 It is a lens sectional view in an example 2. 

[Drawing 5l It is the aberration Fig. of the spherical aberration in an example 2, 
astigmatism, and distortion aberration. 

[Drawing 61 It is the aberration Fig. of the comatic aberration in an example 2. 
[Drawing 7l It is a lens sectional view in an example 3. 

[Drawing 81 It is the aberration Fig. of the spherical aberration in an example 3, 
astigmatism, and distortion aberration. 

[Drawing 91 It is the aberration Fig. of the comatic aberration in an example 3. 
[Drawing 101 It is a lens sectional view in an example 4. 

[Drawing 111 It is the aberration Fig. of the spherical aberration in an example 4, 
astigmatism, and distortion aberration. 

[Drawing 121 It is the aberration Fig. of the comatic aberration in an example 4. 
[Description of Notations] 

10, 20, 30, 40 Diaphragm 

11, 21, 31, 41 The 1st lens 

12, 22, 32, 42 The 2nd lens 

13, 23, 33, 43 The 3rd lens 

14, 24, 34 Low pass filter 

15, 25, 35, 45 Solid state image sensor 
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